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METHOD OF SELECTING LASER BEAM IN AN OPTICAL DISK DRIVE 

This application claims the benefit of Taiwan application Serial No. 
92102922. filed Feb.12. 2003. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The invention relates in general to a method of reading an optical 
disk in an optical disk drive, and more particularly to a method of selecting 
laser beam for reading an optical disk in an optical disk drive. 

Description of the Related Art 

[0002] In the era of technology with rapid advances, as a result of the 
popularity of data with large memory capacity, like pictures, music, movies, 
and computer software, optical disk has become indispensable for every 
computer user. Two main categories of the optical disk are compact disc 
(CD) and digital versatile disc (DVD). With the advantages of large memory 
capacity, small size, and safety in storing data, the optical disk distinguishes 
itself in all kinds of storages. Furthermore, an optical disk drive capable of 
reading CD and DVD becomes one of the essential equipments of a personal 
computer. 

[0003] Referring to FIG. 1, a flow chart of the conventional method of 
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reading a CD in an optical disk drive is shown. First, in the step 102, a CD, 
put into an optical disk drive, is driven to revolve. Next, in the step 104, an 
optical pickup head of the optical disk drive is moved to one side of the 
revolving CD. Aftenfl/ards, in the step 106, CD laser beam of the optical 
pickup head is used to read the CD, and a focus servo system of the optical 
disk drive is fine adjusted to focus the laser beam. CD laser beam is 
deviated into three beams: a main beam and two sub-beams. The two 
sub-beams symmetrically locate at two sides of the main beam. The main 
beam and the two sub-beams illuminate the CD to correspondingly form a 
main spot and two sub spots. 

[0004] Subsequently, in the step 108, a tracking servo system of the 
optical disk drive is fine adjusted and a tracking error signal is generated to 
conduct a tracking process. The tracking error signal indicates whether the 
main spot is correctly located on the CD track. The continuing or terminating 
of the tracking process depends on the tracking error signal. Going to the 
step 110. while the main spot positions on the CD track, the tracking error 
signal is correct and the CD laser beam is used to read data from the CD. 

[0005] The track pitch of the optical disk is related to the spot size. The 
spot size is in direct proportion to the wavelength of the laser beam. 
According to the standard scales, the CD track pitch is 1.6|jm, and the 
wavelength of the CD laser beam is 780 nm. Therefore, light spots will fall 
on the CD track if the spot size formed by the CD laser beam as illuminating 
CD is about 1.7 to I.Qpm. The standard scale of the DVD track pitch is 
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0.74|jm and the wavelength of the DVD laser beam is 650 nm. Therefore, 
light spots will fall on the DVD track if the spot size formed by the DVD laser 
beam as illuminating DVD is about 1.0 to 1.2pm. In addition, since the spot 
size of the DVD is smaller than that of the CD, and CD track pitch is larger 
5 than DVD track pitch, DVD laser beam can be used to read data from a CD, 
but CD laser beam cannot be used to read data from a DVD. 

[0006] However, some industrials design a CD track size between CD 
track pitch and DVD track pitch in order to increase the CD memory capacity. 
This sore of CD having larger memory capacity than a standard one (for 

10 example 720 MB) may cause the failure of precisely falling on the CD track 
for the main spot of the CD laser beam. Therefore, the tracking error signal 
shows incorrect and the CD laser beam cannot read data from this sore of CD. 
Limitation of applicable optical disks and reduced ration of reading optical disk 
in an optical disk drive are the additional consequential drawbacks. Due to 

15 uneven quality of CDs in the market, an optical disk drive, which uses only CD 
laser beam to read CDs, is apparent unsatisfied. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the invention to provide a method of 
selecting laser beam in an optical disk drive. By the design of incorporating 
20 CD laser beam with DVD laser beam, the efficiency of the optical disk drive 
can be improved in reading an optical disk having a track size between the 
CD track pitch and the DVD track pitch, and the disc-picking issue can be also 
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solved as generated in a conventional optical disk drive. 

[0008] The invention achieves the above-identified object by providing a 
method of selecting laser beam in an optical disk drive by which CD laser 
beam or DVD laser beam is selected to read data from an optical disk. 
5 According to the method, first, CD laser beam is used to read an optical disk 
to generate a first tracking error signal. Subsequently, it is determined if the 
first tracking error signal is correct. If the first tracking error signal is correct, 
CD laser beam is used to read data from the optical disk. If the first tracking 
error signal is incorrect, DVD laser beam is, in stead, used to read the optical 
10 disk and generate a second tracking error signal. It is determined if the 
second tracking error signal is correct. If the second tracking error signal is 
correct, the DVD laser beam is used to read data from the optical disk. If the 
second tracking error signal is incorrect, the approach is ended. 

[0009] The invention achieves the above-identified object by further 
15 providing a method of selecting laser beam in an optical disk drive, by which 
CD laser beam or DVD laser beam is selected to read data from an optical 
disk. According to the method, first, CD laser beam is used to read memory 
capacity of the optical disk. Subsequently, it is determined if the memory 
capacity is not lager than a standard memory capacity. If the memory 
20 capacity is not larger than the standard one, the CD laser beam is used to 
read data from the optical disk. If the memory capacity is larger than the 
standard one, DVD laser beam is, in stead, used to read the optical disk and 
generate a tracking error signal. It is determined if the tracking error signal is 
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correct. If the tracking error signal is correct, the DVD laser beam is used to 
read data from the optical disk. If the tracking error signal is incorrect, the 
approach is ended. 

[0010] The invention achieves the above-identified object by providing 
5 another method of selecting laser beam in an optical disk drive, by which a 
first laser beam or a second laser beam is selected to read data from an 
optical disk. The wavelength of the second laser beam can be either larger 
or smaller than that of the first laser beam. According to the method, first, 
the first laser beam is used to read the optical disk and generate a first testing 

10 result. Subsequently, it is determined if the first testing result is normal. If 
the first testing result is normal, the first laser beam is used to read data from 
the optical disk. If the first testing result is unusual, the second laser beam is, 
in stead, used to read data from the optical disk. The first laser beam can be 
CD laser beam of wavelength 780 nm while the second one is DVD laser 

15 beam of wavelength 650 nm or the first laser beam can be DVD laser beam 
of wavelength 650 nm while the second one is CD laser beam of wavelength 
780 nm. 

[0011] Other objects, features, and advantages of the invention will 
become apparent from the following detailed description of the preferred but 
20 non-limiting embodiments. The following description is made with reference 
to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 (Prior Art) is a flow chart of the method of reading data from 
a CD in a conventional optical disk drive; and 

[0013] FIG. 2 is a flow chart of the method of selecting laser beam to read 
a CD and a DVD in an optical disk drive according to a preferred embodiment 
in the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] A method of selecting laser beam in an optical disk drive is 
designed in the invention. In the optical disk drive, DVD laser beam is 
selected to read data from an optical disk having a track size between the CD 
track pitch (1.6|jm) and the DVD track pitch (0.74|jm) in order to improve the 
efficiency of the optical disk drive in reading optical disks. 

[0015] Referring to FIG. 2. a flow chart of the method of selecting laser 
beam to read a CD and a DVD in an optical disk drive according to a 
preferred embodiment in the invention is shown. In FIG. 2, first, in the step 
202, an optical disk, put into the optical disk drive, is driven to revolve. The 
optical disk drive can be an optical disk drive capable of reading CD and DVD 
optical disks, the optical pickup head of the optical disk drive can irradiate CD 
laser beam and DVD laser beam. The wavelength of the CD laser beam is 
780 nm and that of the DVD laser beam is 650 nm for example. Afterwards, 
in the step 204, the first laser beam is used to read the optical disk and 
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generate a first testing result. The first testing result can be either a first 
tracking error signal (TES1) or a memory capacity (M) of the optical disk. 
The first laser beam can be CD laser beam or DVD laser beam. 

[0016] Subsequently, the step 206 is conducted, which includes 
detemiining the conrectness of the TES1 and comparing the value of M with 
the value of the standard one (N). If the first testing result Is nomnal, for 
example, the first tracking error signal (TES1) is correct and the memory 
capacity (M) of the optical disk is not larger than the standard one (N), the 
step 208 is executed. In this condition, the first laser beam is used to read 
data from the optical disk. Then, the procedure of selecting laser beam and 
data reading is completed. However, if the determining step 206 shows the 
first testing result is abnormal, including the incorrectness of the first tracking 
error signal (TES1), or the fact that the memory capacity (M) is larger than the 
standard one (N), the step 210 is conducted. The standard memory capacity 
of a typical CD is about 720 MB. 

[0017] In the step 206, to detemnine the nomnality of the first test result can 
be completed by setting a threshold of the TES1 . The first testing result is 
set as normal while the TES1 is not small than the threshold. Therefore, the 
step 208 is performed while the first tracking error signal (TES1) is not smaller 
than a threshold, and also the memory capacity (M) is not larger than a 
standard one (N). Othenwise, the step 210 is conducted. In other words, 
the step 210 in executed in the condition that the first tracking error signal 
(TES1) is smaller than a threshold, or the memory capacity (M) Is larger than 
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a Standard one (N). 

[0018] In the step 210, the second laser beam is used to read data from 
the optical disk to generate a second testing result, for example, a second 
tracking error signal (TES2). The wavelength of the second laser beam can 
5 be either larger or smaller than that of the first one. While CD laser beam is 
chosen as the first laser beam, the second one is DVD laser beam. On the 
other hand, while DVD laser beam is selected as the first laser beam, the 
second one is CD laser beam. After the step 210, the step 212 of 
determining the correctness of TES2 is performed. If the second testing 

10 result Is normal, that is, the second tracking error signal (TES2) is correct, the 
step 214 is executed. The second laser beam is used to read data from the 
optical disk, and then the procedure of beam selection and data reading is 
completed. However, if the second testing result is unusual, for example, if 
the second tracking error signal (TES2) is incorrect, the procedure is 

15 terminated directly. 

[0019] The standard scale of the DVD track pitch is 0.74Mm and the 
wavelength of the DVD laser beam is 650 nm. The standard scales of the 
CD track pitch is 1.6pm and the wavelength of the CD laser beam is 780 nm. 
The conventional device and method doesn't provide alternative laser beam 
20 source. However, according to the invention, the DVD laser beam can be 
alternatively used to read the optical disk when the optical disk cannot be 
read by CD laser beam. In this way, the efficiency of the optical disk drive in 
reading optical disks is improved. Therefore, as the concept of DVD laser 
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beam is introduced into an optical disk drive, commercial optical disks with a 
track size between the CD track pitch and the DVD track pitch can also be 
read by the alternative DVD laser beam. The issue that a typical optical disk 
drive cannot read the great variety of the optical disks of uneven track size 
5 can be solved. 

[0020] Therefore, by applying this invention, the drawbacks of 
conventional optical disks, like limitation of applicable optical disks and 
reduced ration of reading optical disk in an optical disk drive, can be 
successfully overcome. 

0 [0021] While the invention has been described by way of example and in 
ternis of a preferred embodiment, it is to be understood that the invention is 
not limited thereto. On the contrary, it is intended to cover various 
modifications and similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest interpretation so 

5 as to encompass all such modifications and similar arrangements and 
procedures. 
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